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The writer has been studing the life-cycles of hydrozoans . and others which 
were chiefly collected in the vicinity of the station. In the present paper, the 
writer describes on some factors to differentiate or to initiate their forms, which were 
visible in the developmental cycle of a scyphozoa, Aurelia aurita, and of a 
hydrozoa, Cladonema uchidai. The present investigations were carried on the 
materials cultivated in the laboratory with the food of the larvae of the brine 
shrimp. 
I. On the differentiation of Cladonema uchidai 
Cladonema uchidai has three !roms, stolon, polyp and medusa in its life-cycle. 
The medusa is liberated from the polyp during the warm season, from June to 
August in the ;vicinity of the station. The temperature of the sea water is about 
18 to 24 'C in this season. From June to August, when the sexually mature medusae 
were collected and set in a dark room for half an hour, they spawned the eggs. The 
eggs were cultivated in the laboratory. The planulae developed from the eggs 
attached on the bottom of the Petri-dish, and produced the polyps. Then the 
polyps formed colonies in the Petri-dishes. The new colonies which were differentia-
ted from the planulae produced the medusae after about four to six months when 
they were kept at room temperature in the laboratory. The room temperature 
was about 5°C in winter and about 28°C in summer. The new colonies which were 
regenerated from the pieces of the colony showed the duration of several months to 
become mature to produce the medusa at room temperature. The writer tried 
some experiments to accelerate the maturation of the colony. to produce the 
medusa. 
Some factors to accelerate the maturation of the colony to produce the medusa: 
The effects of temperature and light on the maturation of the colony to produce 
the medusa of this species were investigated. The colony used in this experiment 
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was a young one produced from the mother colony. Every group of ten hydranths 
which were isolated from the same colony of the material was removed to dishes. 
The temperature effects at constant 5'C, 15'C, 25'C, and of fluctuation of tempe-
rature every other day from 5'C to 25'C, or 15'C to 25'C were tried by the ther-
mostats and the ice-boxes. The temperature of the present investigation was 
that of the sea water in the dishes. To observe the effect of temperature with light, 
lOW of the fluorescence lamp was used. And to observe those in darkness, the 
materials were kept in dark boxes. The isolated pieces were reared for a month in 
those experimental· conditions, then the number of polyp, the length of stolon, and 
duration until the appearance of medusae after the treatment were investigated. 
The results are shown in Table 1. As shown in Table 1, the materials which were 
kept in the dark boxes proceeded somewhat in the formation of the colonies, but 
showed no results for the maturation to produce the medusa. The materials at 
5'C and !S'C in darkness disappeared within a month. On the other hand, the 
groups under the light showed remarkable results with exceptions of the materials 
at S'C and of those at 15'C. The material at 25'C constant produced many polyps 
and long stolon, but no medusae. On the other hand, the materials which were 
treated with fluctuated temperature from S'C to 25'C or 15'C to 25'C every other 
day for a month produced sufficient polyps and stolon. Then, after the treatment, 
they produced medusae. The materials at 15'C constant produced some medusae. 
But the number of polyps and of medusa, and the length of stolon showed no favora-
ble growth of the colony. In the experiments, the effects in darkness were in-
vestigated using the dark box. This method is not always sufficient to discuss the 




5-2soc 15-25oC I room temg. 
aboutS-26 C 
Polyp 3 7 28 26 26 10 
Light Stolon 8 16 54 33 56 56 
Medusa 0 0.5 0 0.5-1 
0.5-1 2.5-3 
(5) (33) (24) 
Polyp 3 6 7 5 10 7 
Dark Stolon 8 15 22 10 22 30 
Medusa 0 0 0 0 0 0 
Avarage number of polyps and length of stolon of each group of ten matenals produced 
by the effect of temperature with light within a month, and the appearance of medusa after 
. the treatment of Cladonema uchidai. Column of polyp shows number of polyps. Column 
of stolon shows length of stolon in mm. Column of medusa shows the duration in month 
until the appearance of med~sa, after the colonies were removed from the treatment to 
room temperature. In this column the number of medusae, which appeared after the 
treatment, are shown in each parenthesis. 
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.this species. Based on those experimental investigations, it was supposed that a 
method to keep active the colony of this species is the treatment by temperature 
with light. The effect of fluctuation of temperature between 5 to 25'C or 15 to 25' 
C is rather more favorable than that of constant temperature. 
Some factors to initiate the formation of polyp from the stolon: 
~'hen the colony of this speCies was kept in unfavorable conditions, the 
polyps disappered. But 'the stolon itself remained alive for several months. To 
initiate the formation of polyps from this stolon, some experiments were made. 
When the stolon was stimulated by an iron needle, the polyp was produced from 
the newly formed stolon by the stimulation. On the other hand, when the stolon 
was stimulated by the vapour of I, or by the diluted solution of H,O, (1 drop of H,O, 
in 20cc sea water), the stolon was competed to produce the polyps. When the colony 
was cultivated in hyptonic sea water, the stolon elongated distinctly and the polyps 
appeared with longer intervals. The reverse results were observed in hypertonic 
sea water. The detailed reports of those investigations will be given at another 
opportunity. 
2. On the initiation of strobilation of Aurelia aurita 
In 1957, the medusae of Aurelia a<wita were collected in Mutsu-Bay. Their 
eggs and embryos were removed from female medusae and transferred into the 
Petri-dises. They developed to planulae, and then the attached planulae produced 
the polyps. The. polyps were reared by the young larvae of the brine shrimp in 
the laboratorY,, In the present experiments, the polyps which continued to 
cultivate in the laboratory for a year were used. To obtain sufficient polyps, the 
polyps were kept at about 25'C in the laboratory. The polyps, which were cultiva-
ted at room temperature, produced the strobila and the ephyra, about half of them 
in spring and in late autumn, or from March to April and from October to November. 
In those seasons, in the laboratory, the constrictions of strobila appeared to be 
about 12 to 14 in number. 
On some factors to initiate the strobilation: 
. As mentioned above, the strobilation was observed in spring and in autumn at 
room temperature in the laboratory. On the other hand, the strobilation could 
be produced experimentally by the treatment with temperature. The materials 
were reared by sufficient food of larvae of the b1ine shrimp until the experiment 
was carried out. Every group of 100 polyps was transferred into 12 Petri-dishes 
respectively. A half of the dishes were kept in· dark boxes. Every pairs of a Petri-
dish itself and of one which was kept in a dark box were set into a ice box or into 
the thermostat at S'C, IO'C, 15'C, 20'C, 25'C and 30'C in which the fluorescence 
lamps of lOW were prepared. During the treatment, no food was given to the 
materials. Four experiments were repeated in four seasons of a year respectively, 
viz. in January, April, July and in October. In the spring of April and the late 
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autumn of October, the strobilation commenced spontaneously in the laboratory. 
On the other hand, in the winter of January and in the summer of July, the 
strobilation was not visible in the laboratory. According to those seasons, the 
results of the experiments in April and in October resembled one another, and on the 
other hand those of the experiments in Janualy and in July resembled each other. 
Experimentally the strobilation commenced in high percentage in spring and in 
autumn, and in lower percentage in summer and in winter. In the experiments of 
the effects of temperature from soc to 30°C in each season, it was found that the 
most favorable temperature to compel the strobilation was at IS°C, The temper-
ature showed that of the sea water in the dish. Therefore, the results of treatment 
with temperature at ]S°C are described in this paper. 
(I) Experiments in spring and in autumn: As mentioned above, the strobila-
tion was visible at room temperature in spring and in autumn, and the results of the 
experiments in both seasons resembled each other. The result of an experiment in 
April is described in this paper (Fig. I, a, b and c). When the polyps were treated 
with temperature at IS°C with light, ten per cent of the polyps commenced 
strobilation after seven days (Fig. I, a). Then the number of strobila became 100 
per cent after nine days. In the control which was kept at room temperature, the 
number of strobila became three per cent after six days, and 40 per cent after five 
days (Fig. I, b). On the other hand, six per cent of the polyps which were kept in 
the box at IS°C commenced strobilation after ten days, and' the number of 
strobila became 13 per cent after 16 days (Fig. I, c). 
(2) Experiments in winter and in "'mmer: As mentioned above, the 
strobilation was not visible at room temperature in winter and in summer. The 
result of the experiment in January is given in this paper (Fig. I, a' b' and c'). 
When the polyps were treated with temperature at IS°C with light, four per cent 
of them commenced strobilation after 17 days and 80 per cent after 2S days 
(Fig. I, a'). No strobila was observed in the control at room temperature (Fig. I, 
b'). On the other hand, the polyps which were kept in the boxes commenced 
strobilation in eight per cent after 28 days, and in 21 per cent after two days (Fig. 
I, c'). 
As recognized in those experiments, the treatment of the polyp with tempera-
ture at IS°C with light distinctly initiated the strobilation of the,polyps, though the 
percentages of strobilation in winter and in summer were lower than those in spring 
and in autumn. As seen in the experiment with Cladonema, it can be supposed 
that light in the apparatus is favorable to intiate the strobilation, though the effect 
of light is not discussed sufficiently by the method of using a dark box. The num-
ber of constrictions of strobila compelecl by the treatment with temperature were 
about four to eight, while the number of constrictions which appear in the strobila 
at room temperature was about 12. This problem must be investigated again at 
another oppotunity. Based on the present results, the strobila, the ephyra and the 
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Fig. ,1. Appearance of strobilation of Aurelia attrita by the treatment wit~ 
temperature and light. a, b, and c: An experiment in April. a', b' and c': A~ cxpen-
ment in January. a and a': Appen:rance of strobilations at l5°C w~th .light. b a~d 
b': Controls in room temperature. c and c': Appearances of strobilations at 15 C 
in dark boxes. 
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